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SIDIS cross-section

EIC will measure many structure functions (many of which are presently unknown)
I will concentrate on two (best studies) cases
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TMD factorization formula
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» Each function is responsible for a separate kinematic variable

» Rapidity AD: D — Q and b
» TMD PDF: F — xzandb
» TMD FF: D — zandb
Large coverage in (z, z,Q, gr) decorrelate these components
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i, [2GeV]

The impact studies for YR were
made using all energies
5 x 41, 5 x 100, 10 x 100,
I o1 18 x 100, 18 x 275

Unbelievable reduction of
uncertainty band!

Time to compare
high-s (IR1) vs. low-s (IR2)

All studies are made with pseudodata generated by R.Sield
Used setup: HB_opt6 (handbook detector, default PID)

https://github.com/VladimirovAlexey/EIC_YR_TMD
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The 274 interaction region (possibly) will be optimized for lower-s.
Main question: where is anticipated impact for IR1 vs. IR27
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Comparing two extreme regimes (both at 10fb—1)

Unpolarized SIDIS
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IR1 and IR2 are complimentary to each other
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TMD evolution

» IR1: Larger-Q coverage but larger-p Similar impact

» IR2: Smaller-Q coverage but smaller-pp

is requared

A more sophisticated model
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Unpolarized TMD

» IR1: Smaller-x, smaller-b/larger-kr
‘ Complimentary coverage!

» IR2: Larger-x, larger-b/smaller-kp

Only EIC
pseudodata!

b=0.1/GeV b=0.5/GeV/
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I
Unpolarized TMD
» IR1: Smaller-x, smaller-b/larger-kr
» IR2: Larger-x, larger-b/smaller-kp

Complimentary coverage!
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Sivers function

Present TMD data , ,r———— — + 200 — 300
for Sivers 0.25 : + Star.Z collinear data
~ 70 — 80 points. _ 02 1 S for Sivers
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EIC will measure TMD points f01r2 Sivers ~ 103 points 4+ 10% .
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Sivers function

» IR1: Smaller-x, smaller-b/larger-krp

| Similar to unpolarized case |

» IR2: Larger-x, larger-b/smaller-kp
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Sivers function
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Concerning evolution
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How smaller polarized asymmetries at IR1 vs. IR2
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Asymmetry reduces, but not that fast
Typical power Q~%2-05 (depending on {z, z,pr}) eR
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Both IR’s are great for studying SIDIS and TMDs, and each promises a great impact.
Together, two detectors will make the picture more homogeneous over x/Q/kr
Also IR2 is important to connect JLab & COMPASS

IR1 (18 x 275) IR2 (5 x 41)
» Smaller x » Larger x
» Smaller b/larger k » Larger b/smaller kr
» Gluons » Higher twists(?)
» More collinear physics! » More TMD physics!

‘Warning: all analyses are based on the present data, which are not that good
(what is why we need EIC!)
There is a lot of model dependence/bias in these studies. e
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